Effect of HDAC inhibitors on neuroprotection and neurite outgrowth in primary rat cortical neurons following ischemic insult.
Histone deacetylase inhibitors (HDACi)-valproic acid (VPA) and trichostatin A (TSA) promote neurogenesis, neurite outgrowth, synaptic plasticity and neuroprotection. In this study, we investigated whether VPA and TSA promote post-ischemic neuroprotection and neuronal restoration in rat primary cortical neurons. On 6 days in vitro (DIV), cortical neurons were exposed to oxygen-glucose deprivation for 90 min. Cells were returned to normoxic conditions and cultured for 1, 3, or 7 days with or without VPA and TSA. Control cells were cultured in normoxic conditions only. On 7, 9, and 13 DIV, cells were measured neurite outgrowth using the Axiovision program and stained with Tunel staining kit. Microtubule associated protein-2 immunostaining and tunel staining showed significant recovery of neurite outgrowth and post-ischemic neuronal death by VPA or TSA treatment. We also determined levels of acetylated histone H3, PSD95, GAP 43 and synaptophysin. Significant increases in all three synaptic markers and acetylated histone H3 were observed relative to non-treated cells. Post-ischemic HDACi treatment also significantly raised levels of brain derived neurotrophic factor (BDNF) expression and secreted BDNF. Enhanced BDNF expression by HDACi treatment might have been involved in the post-ischemic neuroprotection and neuronal restorative effects. Our findings suggest that both VPA and TSA treatment during reoxygenation after ischemia may help post-ischemic neuroprotection and neuronal regeneration via increased BDNF expression and activation.